The influence of surface properties on the recording performance of thin films is at best illustrated in the perpendicular recording mode. The roughness and the oxidated/segregated top layer will redistribute the magnetic charges at the surface. The stray field which is so important in the reading process will deteriorate. Attention will be focussed on the relation between the stray field and magnetization (J. 
1) Oxygen is preferentially
bounded to Cr to form the non-magnetic CrzO,.
2) The oxygen remaining after the reaction with Cr will reduce the magnetic moment of the Co (MS linear with the at% oxygen and zero for 33 at% oxygen as shown in ref.
[5]).
3) The non-oxidized Cr will lower the magnetic moment of the Co (M, lineair with the at% Cr atoms and zero for 25 at% Cr as shown in ref. [6] ). The calculated magnetization profiles show the existence of a buried top layer with a saturation magnetization which is even higher than the bulk value [3] . The MCDD-function, the derivative of the M, profile (p, = -V* Ml, can be approximated by two block functions with opposite signs (see fig. lb ).
The stray field integrated along the track width, and not the local stray field, is the important parameter for recording. The redistribution of the magnetization by the surface roughness can thus be considered to be proportional to the SDDF. Because of the quadratic character of the SDDF the MCDD of a regular dome-like surface is a linear function of the distance from the point of observation to a virtual surface (see fig. lc ). Consequently the inhomogeneous composition at the surface and the roughness will lead to three-dimensional magnetic charge packets at the surface ( fig. 2) .
The MCDD functions of fig. 1 are composed of constant and linearly increasing contributions.
By using standard integration techniques we calculated the stray field from both types of contributions. The film surface is considered to be parallel to the x-z plane. The track width along the z-direction is taken as infinite. The expressions were derived for the stray field in the y-direction (H,,,(x, y) and H,,,(x, y)) above a magnetic charge packet of width b and thickness t (see fig.  2 ). 
These equations were used in order to calculate the stray field above rough or oxidized Co-Cr films. The stray field was analysed in terms of its amplitude, i.e. the maximum stray field along the y-direction (= FA), and its pulse width (= PW, the 20% pulse width [l] ). Both parameters depend on the bit size and the distance above the film ( = y). The results given below are obtained for contact recording ( y = 0). The calculations are made for two bit sizes, i.e. b = 100 nm which is nowadays almost achievable in a laboratory set-up [7] , and b = 10 nm a future bit size. The contributions of the charges at the film substrate interface arc not included in our calculations (= no thickness loss). The scale on FA and PW was small for the 100 nm bit size. For the 10 nm bit size the FA decreased by 20% while the PW increased by about 25%. The influence of the measured roughnes on the stray field was much larger. For the roughest surface in the case of the 10 nm bit size the FA was about 20% of that above a completely smooth surface. The PW was even 5 times larger than the bit width.
A recording system can bc considered as a communication channel (with the past). The influence of the above calculated stray-field changes upon the maximum readable information density can be estimated by using Shannon's theory [S] (= relation between maximum bit density and PW, FA and AFA (= mathematical variation of FA)). The parameter AFA can be calculated by assuming a maximum bit density for a smooth and unoxidized film. Using this value and the parameters FA and PW, which are influenced by the surface properties, the maximum information density for the Co-Cr 'films presented here was estimated. The last row of table 1 presents the bit density loss in comparison with a non-oxidized smooth film. If the bit size reaches the order of magnitude of the surface inhomogeneities, the maximum readable information density is largely decreased.
It can thus be concluded that, in the near future, storage technology will most likely depend on controlling the surface propcrtics of the media, not only for lubrication and durability reasons [4] , but also from the point of view of information density.
